[Effects of hypoxia on endothelial nitric oxide synthase gene expression in pulmonary artery endothelial cells and the role of protein kinase C isoforms].
To explore the regulation of eNOS gene expression in pulmonary arterial endothelial cells (PAECs) by protein kinase C (PKC) and its isoforms during hypoxia. Primary cultured porcine PAECs were exposed to 5%O(2) for 2, 6, 12, 24, 48 hours. The eNOS mRNA level was measured by RT-PCR. Western blot technology was used to detect the contents of eNOS protein and the 8 PKC isoforms. After addition of selective PKC inhibitors, bisindolylmaleimideI (BIMI, 1 micro mol/L) or Gö6983 (1 micro mol/L), PAECs were exposed to 5%O(2) for 24 hours, then the expression of eNOS mRNA was detected by RT-PCR. Promoter activity of eNOS gene was determined by luciferase reporter gene assay. PAECs were transfected transiently with 1.6 kb fragment of the human eNOS promoter driving a luciferaes reporter gene, then exposed to 5%O(2). 24 h later, the activity of luciferase and beta-galactosidase was examined and the relative luciferase activity, representing the eNOS promotor activity, was calculated. After addition of actinomycine D (5 micro g/ml) and exposure to 5%O(2) or normoxia for 6, 12, 24 hours, and eNOS mRNA in PAECs was measured by RT-PCR. After exposed to hypoxia for 24 hours, the expression of eNOS mRNA and protein level increased by 171% +/- 18% (P < 0.05) and 166% +/- 21% (P < 0.01) respectively. These up-regulation effects were prevented by BIM I and Gö6983. Further experiments showed that among 8 isoforms of PKC detected in this study, only nPKCepsilon protein expression was changed in PAECs after exposure to hypoxia for 24 h. After exposure to hypoxia nPKCepsilon was translocated from cytosol to cell membrane, showing the activation of nPKCepsilon during hypoxia. Reporter gene assay showed that hypoxia enhanced eNOS promoter activity up to 2.3 +/- 0.7 fold. In addition, hypoxia did not change the stability of eNOS mRNA. Hypoxia may up-regulate eNOS expression in PAECs by transcriptional mechanism through nPKCepsilon signaling pathway. Higher levels of mRNA observed during hypoxia are due to increased transcription, not to increased stability of mRNA.